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) Auf K6rparschafl ansprachandas Mikrofon 

) Bei afaam auf KdrperBchall wffkanden Mikmfon (1-10) . 
das im wes«ntlieh«n aus «nar Mikrafonkapsal (1). «ner 
kdfparaflt t ipan Msmbrana (5). ainam dar kbrpaisaitjoan 
Membrana (5] nichgaschiltttan Wandlar, mh Oder crfine 
Vervtartgar (2)/1mpedaf>XMrandJer (B) beatetit wordan die von 
dar kafpaiaaMgan Mambnno (S) aufoafanaatian Schwin- 
gungan^ dia mi dan Sprachlautan arzaugt wariten, an aine 
dar MrpmnMgmn Mambrana (S) nacbgacehaltiitB Platta (8) 
waitargalattat In diasa Platta (6) iit ein piaiMaktrisehar 
Resonator (7) mtagriert, dar ubar dia Platto (6) in Wirlcverbin- 
dung mit ainam aua dar Mambrane (6) hbuiuaragandan 
Zapfan (fia) ttaht Die Piatta (6) ist so konzipmrt und ubar 
etnan Ring (4) und Isolattonakarpar (3) so varan '<art daS 
hohan Fraquanztono aus den Bpraehlautan, die oinen kiatnen 
Ameil das ganzan Spektruna ausmachen. im iSinne ainar 
Wirkungsgraderhdhung MnsicfatliBh dar iQangfarbe, bevor- 
zugt 
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Beschrdbung 



Die vor&egoode Erfindtmg b«nfft oiii t\a 
sdiall anmdieiides MDcrofon gemU Oberbe^ 
Patentanwndis 1 oder X Mtkrofboe dieser 
find itss der U5-PS 4591 e68 brw. am dcH 
2 311 416 befcamat Die Brfindung betrifh tiich 
wendung dcrardger Mikrof6tt& 



Cdrpcr- 
dcs 



US-PS 
etocVer- 



ScandderTedifiik 



Sprccfa unktion 



Bei H&r*Spred)-Oandturen wird die ^^n^u*^^**^^ 
Dtch bekanntgewordcDezn Stand der Tedinik n ehrhdt 
tich dureh dynamtechc termkompcnacrtc Mibt fone cr 
steUtDiealifii^imweseDtUdieadainitzusaxii]|i^ is 
diese Mktohmt mitdefweiie etnen guten 
muagigrad f^en Umgebimgigeraiudie be 
too vennOgeat and diB die Wtedergabe der S 
Unsditlnb Klangcfaanktert und Klangterbe 
hen QnaMtetand erfdcht bat Dieses Lei^^ 
dit sem fndlteb voraio^ dafi (fie Handhslnni i 



i Mikn fone er- 
[uien,daB 
Absdiir- 
ben itnBtel- 
its unlauti 



enen 



Leistonj j s po t en* 20 



bleUen 



Ge- 
muB. 
Vcisuch 

chaff en. 



gdfirefidea 
berOda ichtigen, 
be. 
Vcr- 



WlrkungK rtes» 
klale' 



b^irigt 
doe ptts^BStarke 



KOkiofone saiA den an sdi engtolerierten Bedjenongs- 
vorfdutftoi getdudit Indessen* es fiegt auf d r Hand, 
daBdniddicrahMikrofQiiliahcrdienendcrV(d>aulm 
Berddi der MondAftuing sidi verKhiedendtd alt st6- 
rad enyeisenkann, dean vietfadi fit eriiltaisdt Oder 
ehie unabdfflgbar« Bedrngungp daB (fie •^-'^ 
^trftf^ von sddien HOtauttdn ird _ _ 
Im lichte dieso' Tatsadie ist immo* wieder der 
untemoinnten warden, Uergegen ndttels ones 
pcrsdmH wirkenden Mikrofons Abluife zu 
Beim Einsatz von nm Stutd der Teduxik 
Kehlkopfmikrofonen ttt indessen zu ' 

daB diese berdts auf Grund ihres ^ 

zQgiidi des Auftanges der Spraddaute, mdit 1 
hiltnisse vorfinden kOnnea: Betraditet man die|Qualit&t 
der Spndiliuste ab Kehlkopt llfit skb leidit 
dafi der mittiere Anteil der dort freigesetztei 
her F^equenzeD bloB 20% des ganzen Spektrjimi aus 
madit; der Antdl der T5ne tider Frequenzei 
demgegenOber ca. 80%, was fOr dnc 
Wiedergabe der Spradi^ute snmfldist 

konunt htaszu, dafi die phyitofogische I ^ 

Kehlkopt audi bd oormder Spradmfirke. 
rSnsdiantdle verursadit Zwar wird der prii 
kfftpt Wipg im stusaMdenden TeO ctieses Org^is (Gli 
lis) sowdt iimgewanddt daB daraus durdi 
ache Umfonnung dne UangmftBig uote^ 
Sdmme entstebt die aber von der Klangfarb i 
mer nodi ru^moitar ausfUU, denn bekanntiu h 
die SdduBmoddliening der Sdnmie fax axulere i 
biklenden Orangen (Zunge. Lippen, Unterkf 
xnenseg^ ZUme etcjL jeweib sinf Grund der _ 
len Bescbaffenhdt soleher Organe, was dann 
untersdiddbaren StimmUang fOhrt Die Us 
kanatgewordenen,anf KArpendiaU anspredu nden 
krofone^ vennOgen bier mdit zufriedesndton^ e 
za sdialf en, wedudb der Einsatz von ' 
nadi wie vor seme Bereditigung hat 

ImUflhtedSeserSadilagelsttnder 

der Vorsdilag beiohfkben, dtt Antfangen 
lante anderwddg ^rzunefameo: Mhtek 

an sich vohiminfiscn Tr "" — ' 

wiidderAhnahnwawtdUwr,.— „ 

des KletoyilfnfcfciMirtitBg DIok . 

gdit von der Oberiegung aitt, die Spnchiauu 
zafangea, wo sie UrpemhaUmftSig grBBur" 
modcfeert vcdtogea Zwar tiBt ndi damh 



sddec It 
Kompoicnte 
1 ohe 
' primi re 



DE-PS Z2 



I der 



( ze> 
rauritr p^^^T*^ g*^ til fffwtewi ukrof I 



derSpwchlaide^^l ngebung 

qladerong ss 
dort auf* 
grBBtml |fich aiis- 
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Klangfatbe der wiedergegebenen Spraddautedne 



:e 
ho- 



ist Es 
im 
Ge- 
Kehl- 4S 
[ot- 

rekonaiori- 
unten^efdbare 
her im- 
erfolgt so 
spradi- 
Oau- 
iiidividud* 
Eudnem 
leuie be* 

Abhilfe 
I Lippenmlcrofoneo 



30 637 €0 
Spnch* 



ons 



des !der vorgeschlagenen Mikrofcuu iat mdit zuletat 
wegen seiner volundnOsen Ausgestalmng sowie w^en 
5 der inuner nocb unerraditen Quafilitsvtnstdhng auf 
Sehe des Benutzen niche im efwOnsditai Masse enJeit 

wordecL 

Dasau«derdngang8genanntenUS-PS4591 66Bbc- 
kannte KflrpeisdiaD-Mikrcrf on enthftliahWandler dne 
10 PUtte,dicdnennitcgriertcnpiedddc^^ 

tor aufwdst und an veisdtledenen diskreten Stdteo di- 
rekt Oder indir«ki nut der Mikrofonkspsd vertnmdcn ist 
ttttd Bucfamtte nahe den VerbittduQgsstdlen aufweist 
I^ese Einsduntte dnd so ausgebidet daB ndi dn aSge- 
mdn S-fSnmges Bsnd er^t, dessea mittkrer Tdl den 
Rfyftn^ti*^ trtgt und detten f^genflbarti^gcsde Eodeo 
an zwd ifiagond gegodaw&ttCBden 
krofoakipsd bdesdgt stnd. ErUirter Zwedc dieser Ge* 
staining ist es, die wiilcsame Uoge der io gesobaffenen 
Membnn zu veig iB B cr n nad dadordi ihra Elgenreso- 
Baszfrequeaz bersbaiseteea.A]tsderU&-PS2311 416^ 
(tie ebenfsBs berdts dngaags erwilnt wwd^ ist es be- 
f ^nni ^ p«i,4f «icrf%-dektrisrihea Wandte r als ladok* 
tions^mte smmibiWen und srine sdiwingende Lage- 
rung durdi zwd parallde kreianoide Flatten oder 
Sdsdboi zu reali^erai» die fiber flnn gesaanea tha- 
f ang zwisdiea fUdiig aaScgendea Riagea etagefcleaiait 
end. Von cfiesem Umfangsrand su dem dea Waadtor 
haltendm Mittdtdl lOhrai bd jeder teer Flattea drd 
spetdienlfanbdie Arme, die jedodi deht racEaL toadern 
gewunden verlaufdw uni ifare NIfae and dannt die Ftexl- 
bilitit der gesamten HalterungzuvagidDeia 

Es wuide gefunden. dafi bd alien diesea bdcaanten 
ICCrpersdiaOinikrofonen der Abstaad xwisdiea StAfd- 
gnd und Nutzdgnal bd der Wtedefgabe von auffeefaa- 
genen Spradilauten nidit befriedigead vt Wie wdter 
unten nodi ausf flhrtidier besdirieben wir^, gfbt es au- 
Qerdem naditdlige, bisher nidit bcherrsdibare Sdiwhi- 
ffungen, die sich mit grofier, fOr die mIkrofcHanftBige 
Obertragung naditeiii^ Energie entlang den Stinisd- 
ten der als cdiwingende Haherung verweadatea Ratte 
fortpfUiizcn (OberfUcbcn-Obcmagunrt und die Ober- 
tragung der Spradilaute bedatrilditigen, <Ite vom Icfir^ 
persdtigen Sdullsufnehmer her eoyif aagaa werdeiL 

Auf gabe der Erfittdung und L&sung 

Es ist somlt die Aufgabe der vorfie;get>den Erfinduqg. 
bd cinem Mikzxifon der hier bdtaadehen Gettong den 
Abstand zwisdien SiOrdgnsl und N uts s i g nal bd der 
Wie<tergabe von aufgefangenen ^nachlauten zu aiaxi- 
fderen, unter glddoddger Anssdiahung von SdudUn' 
terferenzeo aus den Umgebungsgeitusdien. Ke erfin- 
dungsgemftBen Merkmde znr Ltamg ^esa* Aufgabe 
sind im Patentansi^udi 1 bzw.im Patenomspruch 2 ge- 
kennielduiet VortelQiafte Ausgestahungen und Wei- 
terbikhmgen der Erfxttdung; sowie eiae Verweaduag er* 
findungsgemaBer Mikrof6ae» dad in den udigeordne- 
ten Patentansphldten 3 bis S besdniebea. 

Der Erfindung Hegt die Eilcettntins zugrunde, daB 
man ^ oben en^Umten Bedntrtditigungen der 
SdiwingungsObertragung venneidea Icaaa iadem man 
dne Drt^unkt-Fbdening fOr die sdiwingende Platte 
vordefat und dabd darauf aditet daB <ie drd Fbde- 
nrng^mnkte mdgBdm <fie Edcea dnes ^ddodtimi 
Drdeeb bUea. Es warde alfflBdl tfkuffil dlB (M. 
Neutxafidcnfflg der erwihatea «aB daem 
anderea waadmdea Sdiwhifuagea amao grBBer ist. Je 
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gsnauer cfie drei FuderungspuRkift cinem gldefadtigen 
Dreledcnahdcoinnien. 

En weiterer VorteO der Erfindung ist die 
Mmiaturinensig des Mikrofons, dn seiiie 
dimgimSgltdikdtea eotschttdend zu erwd 

Um dm Gnmdgedankender crfindungsgem iBen 
suQg ittd somit derea Quiiitit ' 

hilfrtich sem, onige Gedanken zur 



n6gliche 
erwdterajvennt^ 5 
t betser zn vontelMa, wird 



cs 



nfvk 



pUden 

ms der 
, wo die 
I wosie 



10 



15 



in 
des 



HI- 
nut 
I enddert 
( crdariB 



Schwingungzflbertngimff M K5rpencbaIlmIpol 
ausxufOhren: 

Auf KArpeiscfaaO wirkende MDcrofone, di^ im Be- 
mch dcs AusUuf es des lochbogens (arcus zyg< matscus) 
Oder im Bereich des Oelenkf ortsatzes des aufs^igenden 
Kiefenstes Qnocessos ooodyUiis mast&bulzej 
sind, vermdgen eine qnalitativ hoelistdieode 
be der dort lulgefugenea Spreddtute zu 
denn cfiese Akmihme betrifft Spreddaute, die 
MiiodbftUe summeiu also aus etner Umgebusj ^ 
Sdnune {arbklangmlBig autgefonnt iit and 
daimQberdax8ddUlelseitigeiiGeh6igaiigzun^ 20 
K2!Ocfaen des Odifirganges (os tympanrww) wfodert, ' 
dessea Berricb fidi audi der Anslauf des 
tind, naefa unten assddiefiend, der Gelenk 
anfiteSgenden Kieferastes belibdeiL Diese Abi^duneor- 
te stdken filr eiD auf K dr p ench all anspn 
kroftm dn Opdmum dan Wtrd diese Konstdl4tion 
dem erflndimgifenilBeii Mtkrofon gcpaai% 
daraus der wesendidie Vortetl der Erfmduog, 
zu sehen itt, daB eiiie Aidiebuog des Fkcqttenzgknges 
Spredibareteh festzuiteUcn it^ wekhe eine q^al&ative so 
Verbenentng der Wiedergabe bewirkt den 
mefar an hohen Tonfrequeozen bevorzugt « 
die Prlseaz der Spradie deutEch anhebt Itoc|i die £r> 
findung wild drmnsrh miadestens die 
litftt eines Lippemnikrofons e rr e ic ht, insowd , 
defen FrequenztOne und nasaien 
SprachUvte ausgt^ten, mp* ui\lecdr(3ida w 
der verhlitaismifiig immer jtoch kleine Antetl 
F>equenzt6neii, aus obeogenannten GrQnde|i, 
nungsmlBig mazizzuert wird 

Die Vondle der Erfindung haben ctnen 
UrspruDg» der im oigsten Zusammenfaang mit 
baukonzepdon des Erfindungsgegenstasde; 
steht: So ilbertrftgt der piezoelektzisdie 
in aaaloger Weite das Induktionsdement 
Seb^Mongimgen auf den VerstArker, die 
die Plane auftreffen. W&hrend der 
senator in die vorzugsweise aus cincxn mei 
W#rkttoFr h<wt»)i#fuli» Plan* ifit»grrc>ft itt^ kt 

rioaselement dieser Platte in einem gawissea 
nachgesebaltet Zur Platte selbst ist zu sagen, 
paralld zu etner vorgelagerten kdrpersettigea 
ne liegt und gegenOber etner massenbildeodei 
lung vorzugswdse eine Dreipunkt-Fuderang 
Sonadi venndgen Sdiwingungen, die auBerhal i 
nannten Ebene auf das MUorofcm ai;ftreffen« 
ler nieht zu beaufsdilagea, wobd erne vorzugswdse aus 
eioem SQikomnateria] bestehende Isdierung d^emetse 
iSc h a llinl ejf erenz en zu neutralifieren vermag. 

tn diftfyin y■■^^^wf^|^^ ^^ n^ ^ g^! auf die 
Form der endUmten Platte sowie auf die m di^er Plat 
te, und wirkttttgmlfiig auf die Wandler. 
physikaUschen Vofgange hingewieseti: 
fltdienhaftenden Schallgeber dnd sdiwxngen4e 
branen und Flatten. Zwisdien diesen besteht d^ glddii 
Untersefaied wie zwiscfaen dncr Saiu und 



I Reson Ltor, 



transv ^nal 
r piezodeictri ;die 



Eine Membrane ist physikalisdt betncfatet di 
ncs flidienhaf tes Gebildep daB sie einer 
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der 

ifonen 



als die 
jen der 
cxtfieii,und 
hoben 
^aa- 



gemcuisamen 
ier Auf- 
sdbst 
;und 



1 ur 



jene 
auf 
Re. 
t^Uiscben 
Induk. 

4bstand 
diese 
iKeaibra- 
UmhtU- 
lufweist 
derge* 
Wand- 



geon letrisdie 
bi dicier Plat- 
suttfi ndenden 
rnfidisien 
Mem- 
ie 

Stabi 
so dfln- 
kd- 



nen Wtderstand Idstet also kdnen Wkferatand mehr 
entgegensetzt; ae kann daher medianisdte Sdiwingun- 
gen nur ausfOhren. venn sie durdi eine auBere Kraft 
straff gespannt wird» wie dies bdspielsweise bd dner 
Tromrad der Fall ist Im Gegensatz dazu bedtzl eine 
Platte^infdge ihrerg^nfiber dner Membrane grftBe- 
ren DkkB,so vid Biegun^daaddttt^daBde obne luBe- 
re Krifte elaitiKhe Sdiwingungen atisfDhren kaniL Von 
Bedeutung bd der hlesigen Betrachtnog sbid dabd frd* 
lidi nur die Transversalscbwingungea auefa Bieguags* 
sdiwingungen genannt die die Platte in Schwingung 
bringen. An stdi brtnchte dne Platte demnadi gar ntdit 
fudert zu werden, um die ervQnscfaten Wirkungen zu 
eotfdteo. Durdi die Wahl dner bestimmten geo m e ti i- 
sdien Form der Platte sowie durcfa voigcgebene Anzahl 
und Ort der Fixienmgspunkte zwisdien Platte und Au- 
Bengehiuse UBt »± indessen das Klang^ dner mit 
Transvenalschwingungen beaufsehlagten Platte ent- 
sctfffimd verfindem. Demnadi, die ge^i^bhe geometri- 
sdiePorm der Platte und derenFodenrngdconstdlation 
and vomdimlieh ein Mafi dafOr, wie regehnl^ £e 
Klangfigurai ausfallen. Durdi Einwirkung auf diese Va- 
riafalen UBt sidi gewiditig das KlaAgbfld verindem. 
d.h^ dasdt kfinnen die rdadven Anteik an hohen und 
dden T5nen vmehahtn wefden. Erne Anhebung des 
rdativ kleinen Anteib an bohea TOnen bd dnem auf 
Kdrpendiall wiriunden Mxkrafion. gepaart mh dnem 
rcgehniBigeB RlangbiU» lafil sicb anband dner Platte 
crzielen. & vorzugsweise Qber drd am Umhzv rcgel- 
mlBig vertdlte Ffadennalttemh dem mmmMIdraden 
ICBrper da Mikrdbns vennkert ist Die Knotenlinien 
der Klangfigur bd dieser roderungsart bilden dne re- 
gelro&Big auf Obersdiwinguagen getrimmte KlaogQgur. 
yDabd ist zu berUdcsichtigeqi daB der optimde sehaUml- 
jsiBige Verstflndigungsberddi ddi zwtedien 
f 300^3000 Hz bewegt Dandi das aus den Transversd- 
( sdiwingungen eotstebiende Klangbild, das wegen dea 
Abnahmeortes der Spradilaute nadi wie vor mh einem 
rdadv groBen Anteil an dden Frequenztdnen diarakte- 
40 risien ist, nicht zu dmnpf ausf&Ut, dergestdt, daB dne 
nasale Obertraguogslaute die FoJtge ware, wLrd die Er- 
regbarkdt der Platte durch entspredtende Einsdmittc 
erhdht wobd diese Einsdmitte ^di gut durch ifare Va- 
rierbarkdt als Korrekciv gegenQber dea VariaUen der 

49 Platte und deren Umf dd eignen. Diese Variablea atarn* 
men sowohl von den pbysikalisefaen E^genscfaaften als 
audi von der geometrisdien Form der jeweiligen Platte. 
Femcr wird der *Pcak-Point" ( — HAchster AmpUtudoi- 
w«rt in AU^gsglcAst cl«r Pr*qu«aa) ftuob voo dor An 

50 zahl und vom Ort der Hxieningspunktezwisehen Platte 
und Umiiflllung des Makrofons bednflusst Selbst die 

. Meage uad'clie Qualitftt der zum Einsaiz gdegenden 
isolatioasmasse im Mikrofoa wirkt sich diesbezflglidi 
aus. Diese Variabkn entfdten aucb per se eine gro&e 
S5 Wirkung, denn die angestrebte MiniaturisJerung des er- 
findungsgem&Boi Gegenstaades llBt mtr dne kieme 
Plane zn, deren minimalste Dicke anter Umstanden ein 
unpropordoaales Verhaitnis zu der vorgegebenen fU- 
ehemnlBlgen Ausddmnng ergeben kann. 
60 Was somit dlenfalls durdi einen aktiven Klangr^ier, 
mit seinen NaditeOen am zusatzUdien Platzbedarf und 
an zutitzQdier Stromkonsumatioa, bewerksteOigt wer- 
den kinn, UBt sich nun neu allctn passiv durdi die edm- 
dungsgemaBe Ausgestdnxzig des Mikrofons erdden. 

Mit der Erfindung UBt skh zudem dne substantidle 
Wiriamgsgradverbesserung hindchttirh Klangfarfae der 
Qbertrageaden ^wuchlaute beim Emsatz des erfin- 
dungsganaBea Oegenstandes ah Kehlkopfmikrofon er- 



as 



DE 41 90 521 CI 

5 6 

^tn. cbig«iitwobddMg«c«nBdtigeFmeningdleserl^^ 

Wdtm vojtdlliafte imd rwadcmlBige^^ Tdk dos^iettd untcr der Batchrdbung van ng.2 be- 

gentudVemoidungeQdererfi&diiiig^csri^A^ haoddtwirtLAuf die Platted und deaiindinif den dort 

benlOsung rind in den Qbrigen AmprQdten gekenn- integrierten piezoeiekirSfieliBSi Rnonitor 7, erfolgt 



zeichnet 5 daxmacfa one scfaweqnmktftniqge 

Im folgenden wnd mnhand dcr y^A^nimg AasfOtH durch Sdnvmcungen, dtt von der Membnne S aufge* 

nmgsbeitptele der Erflnduog niher erilutert AUe fOr ftngcn werdea- Die Inlcgricnmg dcs jrieroddctrischen 

dasunmlttelba» Ventlndnbder Erfindttngmditerfor- Resonator 7 in die Platte 6 ist so vorzusehen, dafi der 

deriidienEiementesmdfortgelassen.Indenverscfaiede- Scbwcfpunkte bekter Elemente demnach gnMmm<rnf al> 

lien Figuran find i^dcbeEtencmejewdbrnhden Sid- le lea, woont ge«thrldstet isC daB der Rescmator 7 tuch 

chenBenigscddienversehea nur ponktartig MMai wild. Der Zwisdieniing 4, der 

als Trfger der Platte 6 und des Resonators 7 dient, ist 

lUineBescDreiDungoerFigunsn scUiotcUi m ocn umuih/ii&kaiiw 9 sin^friAMcn, dcrg*- 

stalt daD der pieioetektiisdic Resonator 7» mit Ausnah- 
Eszdgt ts aiedermeaibransddgenFUdie.allsehicge8BiUmge- 



Flg. 1 dnaidK flipcficha fl wtfkendesfcfllkrofoni bungsgertusche iacdi^ ist Als Mmphniss- res|k Isola- 

FIg.2eineAnsiGhtdesMilaQlbasgemafiFSe.I»ent- doas-Maiarial kann 'beis|4dswdse eine SHikonmasse 
faugderSduuttebene II-ILissbesondere dne Form der znr Anwendung gdangen, (fie m den firdes Ratnn swi- 
Platte^ sdien AttBeoflldie des Zwisdieoriiigea 4 und innenBa- 

Flg.3 eine obmatig trai^we HOr-Spredk-Oamtur so cfae des AiiBeqgdiaiises 1 dngf^ossen werdcn Icann. In 
und den V a iti rke r 2 kt der Impedanrwandlcr 9 tot^riert, 

Flg.4dnaohr8cit]gtr8gbareHdr<}anDtiir. wobd <Beser flber <Be Ldtimg « s p a nm i n g tin i B ig nut 

dm pieaodektrisdun Resonator 7 verlnnden Die 
Beadgdbangder Aiiffflhrongibeispidts zwd letztgecannten Elemente tragen dazo bei, (fie Wir- 

25 kangsgradausbeute bd der Ober tr aguu g der Stimmiau- 
Fig. tzeigtebaufiCAfperidxaDwirlseadesfrCkrofbn^ teidttdsSnfangnngvosKltoperscbwingungenquafita- 
das aos eimn AuBengebluse 1. einem Verttirker % tivzuefUbeiLbndasdneBninimtderlfl^edaBzwand- 
einem Is ol a tlonrirftr per 3, dnem rom I s ol i ilon jacOrper 3 ler Setae bnpedanzanpassang an esn aDenfdls nadige* 
omsddonenen Zwisdien riig < elner kSrpmdtigen schdtetes Ftankgerit wahr, das fiber das Kabd 10 nit 
Membriiie 5b (SepfaiydtaiBsdibetrKlitet dne Platte ist so dem aof K6nmdull wirkendeo Mtknrfon vetbundra 
ndt dnem ati imdligen ZiyfdiSa,dner Planet^ fa wd- Ist Daa Material der Platte 6 ist so zu wahlen» daB es 
cbe dn piesoddMnhe Reaonaan- 7 failegricn ist d- cnie geriqge Abaorpticmsfllugkett gegenOber Sdiwin* 
oem Impedaacmadler % einer idkrofaomtBuen Ld- gungen auftrds^ was ddi sdimi nit einen gBn^igen 
tuag 8 UDd einm nadi anOen geOfartan Kabd 10 be- PedentabI andcfaen lafit Dies fOhrt dazu, daS an! die 
sittht in 1 gmJglm Ekmcote l^-lft wdsen ss Scbragmgsanpfitudea des beauh(di]agteD i^exodek- 
dimlntenlepe&deszxiidnander auf;diesowo|ddend- trisdien Resraator 7. der nit der Platie 6k nadi dem 
gcntikhen UtieftragnB gaviMgan gr ais audi alio flankie- Geaagten. eine Symbiose bOdet dngewirlct werden 
renden MaBnafamcn aur Staigeroog der Oberuagnags- kann, deigestdt daB dadurdi eine seliarfere Resonanz 
qnaiitttltelfiffdLDieMe&brainSistaoainsiigestai- <erddti^wddieauesner VerbesserungderWieder- 
teOrdaSdieifOiiderKOrpendiwingimgeDCfxeii^Re- 40 gabeq^titderStinnlautefQfartWdtereVorkelinm- 
sonanz aiif nds den Zaptai 5a in W lrkv e iliLid ung gen zu dtesen finalen Zwedi betrcSen die Ausgestal* 
steiiende Platte 6 und Reaonator 7 ont grOBtmOglidien tungew der Platte fi. wddie untcr der Betdirdbttng von 
Wlitnogsgrad fUtenragen winL N^dv wQrde ddi fa ng,2 znr Eriiittenng kopncn weidea. Wdl mm die 
dieaen Zwsaininenhaqg bdipidawdsc der Einaatz ciner ioDTpciadtigei^ von den Stinonlaoten idxienea Sdiwn* 
MenbraneS anawbtai, die ia abeso nder e aaf Onnd as gutfgeaauf dieMefabraneSundnachfoigcndflberden 
ibrer pbsnaBaBsclm BigensdiafteQ nidit in der Lage Zapf en Sa dne fast punktfftrnige Koomitratbn crfah- 
ware,diekldnenAntdleanb^cnPrequenztOaenOi>er- ren, weldie dne verdicfatende und madmierta Eiawir- 
hauptweiter»igAeaodercBeBigefisdiaftbltte.diese kung anf den ptezodekftriseben Resonator 7 aiistftaen. 
FrequeoaaOfie zu untefdrfldcen. Die l&Sxpcridtjge Ohtr- nuO (fie Platte 6 eine mfnbnale Materiabtlrice aitfwei- 
fladie der Manbrun 5 ist ¥on«gswdse nut efaen so sen. soD deren Wldentand die bierfOrnotwcndige Be- 

Materiaistlrke der Platte 6 ist audi dadurdi bedingt 
daO das ganze MOcrof on fan Durdmesser bloS nur nodi 
10 mm groB ist und daB demnach die Platte 6 einen 
Duidmesser von vielieidit nodi 6—7 nun aufweisen 
wird. 

An Stdle dcs picxodcktHschen Resonators 7 kann als 



ZU eriiflhen. Die Menbnne 5 stcbt fiber den Zapfcn 5a 
mit der Platte 6 fa Wlrtcverfaindung; wobd diese Verlnn- 
dung voTxugsweise duidi dnen Teilenkontakt iserzu- 
steilen bt Diese Platte € kann obne wdteres due Zen- 
trienngsvertiefing ffir den Zapfca 5a aufwdscn. wo- 
durdi (fie Montage dieserTdle dner wesentlidien Qua 



Btatssidiervng unterworfen ist Diese Zentrie^tmgsvor- Wandler ein m der Pigur nicfat errinhriirhen Induktions- 

kdirung zw iidi e n Zapfen Sa und Platte 6 kann derge* element das vorzugswdse aus einer Spde und dnem 

ctdt ¥o r g —di n wmUhi. AmB dmr Ttxptmn 9m. durdi $0 14i|gB«t}t»m b#*t«bt, verg*t^Mn wcrIoti. DS«t«c Ele. 

HardAtuQgnitderPiatteCvefbuttdenwinLDteseKM- menttstincinangewissenAbstaadderPlatte€nad^- 

liguratkm hu den VortdL daB <Se ganze Membrane 5 sdxaltetSpule und MagnetkemUlden dnen S(^gettann- 

dadurdi gegenOber dem AuBengebause I Itfirperfich ten dynan^sdien Wandler. der ohne die bdmpkzodek- 

nichtgdiennnnnddeamadiabiolatfrdsdiwingendist trisdien unalxfingbar ootwenSge ^f**«"ng (Than- 

wtt riditof iBo Ob fimyu ig der K flr prod iii lB p^ ^ e tonhSpdsunOinibHBm^ 

auf die Platte 6 wiiknng^^ufailSb podtiv aoBwiilct Uer dndi die von Wandler eneuftelndnktiaii in Ab^ 

weO UwndttdbaTfcdt wuttoatiscb t Die Platte^ 6 ist in bangigjodt der Sdiwiagn^ea die von der Matte 6k auf- 

Zwlscbenrittg 4 e in ge l a saen mid Ifegt dort Kteitcrfll. gnmd deren Beanbddagang dndi die fc flrp e iacM ge 
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Membnne 5, mosgeben. Eiiie Kriehe Variaote eignet nch 3 aeutnlisiert Die fCompakthnt des gaioan Mikrafons, 

OberandortwoeiMSpamnsagsurSpeisungdesf^^ das dne Kfihe von ea. Smm aufwdst, venmm&^wht 

elektrischen Resonators 7 nlciit zur VerfQgung sieht sodams, dafi sidi em Bgeiudiwmgungmrfaalten ein- 

wie dies beis|rielsweise bei Garnitiiren fOr Piloten der steDes kOnnte. einqge 'tehwiogirngsdurchlissige'' 

PaDist 5 Ebene ist die menbraiisddge; weli^e ja kOrperseitig 

FH|.2 mgi Scfanhl dmck die Ebene IMl von asiiiegvweshaIbdasMQaoIon,d.h.der f^exodektradte 

Fig* 1. Ersichtfich ist bier die Versnkeruogsart und die Resonator, dh. das Induktioiiseleaiem, nur von den 

geometrisehe Form der Platte 6l Diese xst von rondii- iC6rpendiwingimg«i beanfsdiiagt werd«i kana 

Cher Fom, imd ne ist flber eine Dretpunkt-nxtemng 6a. Fig. 3 zogt ein oidi^es Verwendimgsbeispiel des 

6b,€cnutder InneowanddesZwischenringesHverbun- ]o Mikrofons nadi den Fig. 1 und Z wobei die bier gezeig- 

den. Verbindet man diese drei Fbdeningspunkte durch te H6r-Sprech-Gamitiir zugleicb Abhilfe gegen die 

eine gedankiicbe Linie nuteinander, so entstebt ein NachteiJe bekanntgewordener dnsatzglekfaer Gamitu- 

gieicbseitiges DrdedL Dme Kon&guradon ist ursfich- ren sdiaffen will 

lidi far dne Gleidxfdnnigkeit bexfl^idi der eatstehen* Eine bekanntgewoideoe okrsdtige tragbare Einridi- 

den Knoteniinicn der Klangfigur verantwortlich, so dafl is tung bestefax aus emem mit dem Tngteii der H6r* und 

die Klangfigm- ein auf Obersdiwingungfii getrimmtes Spredi-Kapsel znsammenhlngenden. kc^i^tig abge- 

Klangbikl cffgibt, bd wdchem die bobea Frequenzttae kr6pften,nierenfdrmigen Buge],dessen Ofoung kMner 

bevorzugt flbertragen weniciL Seflntmitftadiidi kfin- als <fie oxttiere Gr5Be mr% Ofares tsL Die Anfwtzu^ 

nenandereFoDenuigiartenvoiiesehenwerdea,&ob- diesa- Canhur gemltet sicb dabei als ntcfat befrieifi- 

Kofrekthr zu dea flbrlgen Variablea 20 g«xl dem dieser Vorgaog sem jedcsraal voxaos, daB 

en Platte biUen kAnnea. Jedem Fine- das (Mir durdi die oiexaif Onnige Offioimg gezwftngt 

t6a,fe6csind Ftnirhnittr 6di 6e; g to der verdenmti& Danefast erweistiichdte Abkrt^fungdes 

Plane 6 xugecudnet die geometriadi betraditet ebeo- B&gds; gegendber der H6r-^redi*FIldier fOr alle 

falls einen ^eidif5rmigeD Vetlauf besdirdben. Diese Ofarfonnen als ideaL Bd abitebenden Ohren wird die 

£insGfanitte6d,fi^6f bildeaeine wdterewirkingsvoDe 2s Gamitur k»e mid unpositiomert hingea; bd anliegen- 

Metbode; auf die von der jcwelBgen Platte 6 te diugten dea Ofares wcrden sidi unweigerlidk Drudkstellen 

Dfavdkalisdiea gg^mtrtf fr»fi efaiwilten zu IrAnnm srKm^rrhttFt k*m«rle^ moohvo. AJkmr W9ht nur 

Durdi diese Einsdmitte 6d, fie. wird die Err^rbarkdt Aufsetzung der Garattur vermag crgonomiBdi msd kon* 

der Platte 6 in dem Sinne verindert, daB erne zo sdiaife fortmlfiig 2a befriedigen, soadeni aucfa das aaddblgen- 

Resonana dieser Platte fiC deren Veriaiiftkiilminatioa des 50 de Abnehmea gestaltet sicb tmhandlEdL Diese Unband- 
Freqaenaganges Qber die optiinaka 300C^H2 xdgen Udikdt wild daan durch QbermlBige Kraftanweadung 

wQrde» gemildert wad. Damit die VerankenmgBlste wettgonacfat, was dazu fObrt, daB schmerzhafte Verfor- 
6h,6j der Platte 6 nichtzuscfawad^ausfallen^wrirden die mungen des Ohres die Folge sind Bei etner solchen 
Einschnitte 6d, tie^ 6f bd becfairfmlBiger weitergebender Gaiaitixr mit einem in sid& gcsdOonenen Ohrbflgd sind 

Minderung der Resonanz gegen das Innere der Platte 6 35 aucfa Vcrletzungcn des Ohrespotentidlinunergcgeben, 

abgewinkdt weitergefflhrt, wobd indiesem Zuiammen- so wenn die Gamitur fiber dn Kabel mit dner festeo 

hang zu beachten ist, daB die Platte € im Berdcb des AnschluBstdle verbunden ist, uad die Garaitur beini 

piezodekuischen Resonaton 7 dne m6glk:b!tt groBe .Veriassenites Ones nichtabgdegt wird, worauf das Obr 

frde FUche aufwetst Eine wdtere Variable der PUne 6 geffihrlicb und sdunerzhaft gezogea wird. 

bikiet die Brdte dieser Einsdmitte 6d, 6e. Sf, die von Fall 40 Anden die nun bier vorgeschlagene Oaniitur, deren 

zu Fall den jeweittgen BedoHnissen kinsiditMi des gt- BQgd 11 sicb jeder Ohrfona optiaud aapassea kaan, 

wfinschtea Frequenzganges anziq>assea isL Hoiizontale ohne ifgendwdcfae Dnjcksiellen am Ohr sdbst zu er^ 

oderquasi-horizontalc auf die Fbdenmgspunkte 6s, 6b, zeugen. Dies wird errek:bt, indem do- OhrbOgd 11 b 

6c auftreff ende Schmigungen v«tn6gen sid^ wegen mindestens einer Ebene seiner rftumEchea Ausdebnuag 

des don gegenOber der Beaufschlagungsebene tier Plat- 45 einen Nacbgicbigkdtsgiad aufwdst, d L der Ohrbtlgel 

te 6 resulderenden StdfigkeitsgefftUes» nidit iai Innere 11 ist gegenfiber dnem K6r-Spreeb-Einsatt 12 federad 

bis zum plezodektrischen Resonators 7 f ortsupliaszea: beweg&ih. NacHgiebigkeitsgrad dea Otarb^gels 1 1 

Im allgemdnen prallen diese Scbwioguagea iort ab, gdit aus Ffg. 3 bcrvor: im Ruhezustaad ist dieser Ohr- 

worauf sie primAr vom IsoUdonsk&rper 3 absorbien bogd 11 bis etwa Mitte des Hdr-Spradl-Bnsatzes 12 

wcrden. Der dozige Weg, den Sdiwinguagen groBo^ so durch exneo am Anfang des OhrbOgels 11 wirkendea 

Energie allenfalls offeostefat, in dne OberfUcbea-Fon- Federtdl lib dagekntckt, wie dies <Se Pdsition I la des 

pflaozung entlang der Sdrnsdtea der Platte 6, von d- OhrbOgels 11 versinabildfidieB wOL Dies bedeutct, daB 

nein Foderuagspunkt zu den Qbrigea. )e gcouuer die der Federtdl lib gegeaflber der inaerea ohndtigen 

gleichsdt^ Drdedcsfona der Fuderuagspuakte 6a. 6b, FlBdie des Basatzes 12 abgekrt^ ist. dergestalt. daB 

6c uaterdaander ist, desto gr56er wirkt sidi die gegen- 5$ die Spanauagseatfaltung bd Garaitur im Tragzustand 

seiuge Neutralisiening der Schwiaguagea, (fie voa d* aus der fedenaifilgsa Abkidpfuagdnft aus dem Fe- 

nemPuaktzu den andereawandern. aus. Damit crwdst 4endl lib gegebea ist woadt bleiduidi dae zvdte 

sidi die gewahhe Drdpuakt-Fuderuagsart der Platte 6 NachgieUgkdtsebeim des Ohrbtlgds 11 wbto Der Ab- 

von <i«r Gwmetrie dnes glmhsddgea Drdedc^ mdop- krBpfuagsabstaad bd Garnitoff aaf Mann ist da MaB 

pelterHta^talsvonedhaftDarQberhlaau8,daekld- « zwiscfaen innerer ohnddger FUcbe des Eiasatzes 12 

ne OberfUdiearai^dt der ganzen Platte 6 wiHct sldi uad Lage des OfarbOgels It eatsprecbead dem HOhen- 

cncrxwvenilcbtCBd auf diese Scfawiaguagea ims. Die uatcrsclnBd zwiscbea Ohinagaag, wo deh ^ HAricAp- 

Umgdbung d«- mazmid aktiv^rbarea Stdle des piezo- sd 13 danistat. Sdittlerkaochengegead, wo das Mflcro. 

SSX?*? Roonaton 7 erfthrt denmadi a^f jedea foaaufUcgt^oadHlaterohrwunelwoderBQgd 11 an* 

FaUk«ae BeautafalaguagdurdiSdiwnigimgenausdea ss &egt und don die aotweaifige StabtMt fOr die ganze ' 

Umgebua||^gMusche& Ganiioir eatfdtet Die FlexibiUtli des OfarbOgds 11, sd 

ElofalleulgSdwmeailgaiuf dasMikr^ es aDdn Ober den gezeigten Pedeneii itb. Oder Ober 

oeamlereaeaewerdenohnehinvomlsolatloaskArper daen ganzhdtlich federbarea BBgd. madit mdgfich. 
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ckB stcfa die Oimhur leieht ■iifirtrfn und thnchmca 
H p^ , Eb fUBlicitfdi fiasdUer (NuMfd verfomt mid 
pafit tioh Idbfat uv atdi der jewdtifen IContui'der Hin* 
terohrwumL wis lidi wtcdcnun tuf die L«ge der Hdr- 
ktptel U und des KGkiofons posttiv amwirku s 
mdcm (toes und jene die ihnen zogedicfate lacen bc- 
tric bi o p t i agal dmidimen. Selfastventtndltcfa kann dcr 
Ofaib&gd tl erne wdtere komforteneugende Abkr&p- 
hiQg 11c ftufwdscD, cfie adi von der LuuenfOhning des 

fung Uedme w^teresmir die untere Pfeitie dfs Ohrbfl* 
gels It erfesscn kann, wfthrend die resdidw Pirtie des 
OhrMgeU 11 bis zm Emsau 12 die ur^iriingtiche U- 
pjip ^ hftin^ Wgj^liHh, ftag KMbri t4ai ciner i^mehltiB- 

stelle wird inneriialb des OhrbOgels gefQiirt» was im u 
Trag»mand der Garohur etne Zug cnt iiB tu ng anf die 
gaose Garaitiir bewiitt und kdne sifirende Wirkung 
auf (fie Vordersehe des Oesicfats cotfahet 

V ortn g swds e weist das Kabd 14 cine scfaraabenfdr- 
ndge Weitnflkhnnig adt welchB stdruagsfret unter- » 
schifidft^Dtttanattgwiscto 
zu OberMekcn vermag. 

SditiiBendUdi aeigt Fig. 4 eme Oarmtur 12a, die aBein 
one Hfirkapsd eathilt wobd diese KaoBBfiSm des 
<M irbflg e b 11 md seiner Axngestaltimg die i^sidie «ne 25 
die in der wrangqpange&en Fl^ 3 besduiebene Aus- 
rohningtst 

SetbstvetstittdHcfa W™* das nfiiM<»wig«y>«tSA^ 
krofon 1—10 in jede andm H6r-Sprecb- oder ^reeh- 
Oamitur i n te g ri wt wcrden. Hier wird msbeactndere an 30 
H0r*Spiech*OariulBfen gedachtf deren Abnahme der 
SpradUauie ab KehOcopf gesdiiebi 
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1. Anf Kfl r pcrs ch all ansprecbeode Mikroi^ionii im 
wesentficben bcsteheod aiis einer Mikrophonkap' 
ui einem kArpersdtigen ScbaOabttehmiT und ei- 
nam diesem nacfagescfaattetoi Wandler, der mil 
oder ohne VentlrkeK^pedanzwandier a^j^witet 40 
und ans emer Platte und einem damh imegnerten 
pieaoelcktriscben Resonator besteht rait deaen der 
kOrperseitige Sdiallahnehmer In Wirk v or t in dung 
stehc^ wobei die Flatle an ve rsch i cdcpe H .dakreten 
Stailen dirdet odor indirekt mit dcr Mikmphimkip- 4s 
•el vcftaDdon iat und EinidiBitta aabe acn Vertnn- 
dungBtaDen anfwost. dadnfch g rirff i msriiJm c t 
daft die Verbinduag der Platte (6) nut der Mikro- 
pboakapsd (1) ebe Dreqiunkt- merung tst deren 
drd En£enin9qninkte(€a»€h6c)(fie Eden eines so 
gjeichseitigca Dietecks biMcn woba jedenn cfieser 
drei Fbderungspunkte Jewefls tnindestens ein Bn- 
sefa^(6d.S^ tf) der Platte zugeordnnt ist 

2. Auf KflqiwncaaD ansprecbendes Mikrbph^ 
^vesettificben bestduBsd ans einer MkrotAnakap- ss 
sell kftrperNitigcn Sctialiabnebnier und ei* 
nem diesem nadigeschaltoten Wandler, der ans d- 
ser Platta und ciMm dann bef estigten IndidBdoni- 
^l^^n^ji^ besfedtlp Biit denen der Sehallabo^Suner in 
WlrfcvcrboduQgstdi^wdbdtfePbnteoiitderMi- so 
kwiphiinlrspBftl vaitaoden ist» dadurcfti sekenn* 
tfUbaet. dafi ifie VerUnduQg der Platte ^ nut der 
Mikrophonkapad (1) eine DreqNmkt-Fbdoimg isc 
deren drd PhdenuigspuiiklB (6a» Cb^ 61^ xfie Eoken 

dra thitTihifllliio Di^ris^ Uhtah wvM j^dw §} 

^escr drd 1 w ww^jgpiiiilftfe jeweQs **** ^ n ^' 
eb Ebnchnitt(0d6e;ti) der Platte xugeordnetisL 
3k bfikffopbon oacb 4/^nsprucb 1^ dadurch fidlcenn* 
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xetcfaaet» daB Sdiwerpunkt der Platte (fi) und 
Sdiwerpunkt des piezodektrischen Resooator (7) 

4. MIkraphon naeb Ansprudi I • 2 oder 3, dadurdi 
gekennzdduet daB dcr kfirpersddge Schallab- 
nehmer (S) fiber dnen Zapf en (5i^ (firekt anf den 
Sdiwerpunkt der Platte (6) wbfct 
5l Mikrophon nacb Ans^udi 1 oder 2, dadurdi 
gekennsddmet, daS die Platte (6) aus einer Bnm- 
zdegiennig besteht 

6. l^krophfm nadi Ansjmid^ 1 oder 2, dadurd) 
gekennzddmet, daD die Enudmitte (6l6e, €1) ge- 
genflber den ibnen jeweiis zugeordneten Fbde- 
rungsinmkten (6a, 6b. 6c) jewdis den glddien Ver- 

tauf haben. 

7. N&krophon nadi Ansprudi I oder 2, dadurdi 
gdcenszetdmei daB die Einsriinine (6d» 6^^ ^ nut 
cunetunender Entfemimg von den Rlndem der 
natte (6) mindesteas eine sum Zentnun der Platte 
(6) bingenditete AbwmUungaafwdsen. 

8. Verwescbnig von MHofO phpn e n nadi eineni der 
Ansprflche 1 bis 7 in HBrS^yedt- Oar n itur en oder 
Sprccb^3amiture&i bd denen die Atinalune dcr 
SpracUaute im Berddi des ICddkopfiBs und/oder 
an einer anderen zur Abnahme der Spraddaute 
ptadestinierten Stefle des KOrpesi vorgenonnien 
wird. 
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Abstract 

In a microphone (1-10) that it^nds to structure-bomc sound and essentially consists of 
a miciophone capsule (1), a di^hragm (5) on the side of the body and a transmitter that is 
connected in series to the diaphragm (5) on the side of the body and may or may not contain an 
amplifi» (2)/i^^>edance transftumer (9), the vibrations that are generated by voiced sounds and 
picked up by the di^hragm (5) on the side of the body are forwarded to a plate (6) that is 
connected in series to flie diaphragm (5) on the side of flic body. A piezoelectric resonator (7) 
that is functionally connected to apin (5a) whidi protrudes from the diaphragm (5) via the plate 
(6) is integrated into the plate (6). The plate (6) is designed and anchored by means of a ring (4) 
and insulation bodies (3) in such a way that the high frequency sounds of the voiced sounds, 
which amount to a small portion of the entire spectrum, are preferred in the sense of increasing 
die d^;ree of efificiency with respect to the timbre. 
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The present invention pertains to a microphone that responds to structure-borne sound 
according to the preamble of Claim 1 or 2. Microphones of this typo are known fiom 
US-PS 4 591 668 and US-PS 2 311416. The invention also pertains to the utilization of such 
microphonics. 

State of the Art 

In lepioducing/recording units, the speech function is, according to the most rec«it state 
of the ait, predominantly achieved with dynamic, noise-compensated microphones. This can 
essentially be explained by the fact that these microphones are in the meantime able to provide a 
superior degree of shielding from ambient noise, with the reproduction of voiced sounds also 
having reached a high quality with respect to the tonality and the timbre* Howcvo:, this naturally 
requiiea that the handling of these microphones takes place in accofdance witti low-tolerance 
operating instructions. However, it is quite obvious that such a microphone holder is frequently 
perceived to be an obstruction within die region of the moudi opening namely because it is 
frequently desired or absolutely imperative for the fiontal portion of the ihce to remain fiee of 
such in^lements. In light of this &cA, it was repeatedly attempted to remedy this situation with a 
microphone that responds to structure^bom sound Whm using throat microphones that fonn part 
of the state of the art, it needs to be taken into consideration that microphones of this type are not 
provided with the ideal conditions regarding the pick-up of voiced sounds due to the location at 
which they are used If one observes the quality of voiced sounds at the throat, it is easily . 
possible to ascertain ftiat the average portion of ti\e sounds of hi^er frequenci^ which ate 
generated at this location merely amount to 20% of the entire spectnmi; the portion of sounds of 
lower frequencies, in comparison, amounts to approximately 80%. These are inferior 
prerequisites for a rcproductimi of voiced sounds with a strong presence. In addition, the 
physiologieal component in the throat also causes high noise portions, namely even at a nomial 
speech volume. Although the primary throat sound is converted in the voice-forming portion of 
this organ (glottis) to such a degree that a voice which can be differentiated with respect to the 
tone can be achieved with the aid of a resonant conversion, the timbre is still rudimentary 
because the final modeUng of the voice takes place in another speech-forming organs (tongue, 
lips, lower jaw, soft palate, teeth, etc.)- Due to the individual characteristics of such organs, this 
leads to voiced sounds that can be differentiated. Modem microphones which respond to 
stmcturc-bome sound are unable to provide a satisfiactoiy solution. This is the reason why the use 
of lip microphones still appears justified. 

In tight of &ese circumstances, D&-PS 22 30 637 proposes to pick up the voiced sounds 
in a different fashion; Oie location at which the voiced sounds axe picked up is displaced into ttie 
vicinity of the jaw joint by utiiiTitig a voluminous dynamic gradient microphone. This placement 
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is based on the notion that voiced sounds should be picked up at flie location at whidi they ate 
modeled as best as possible with respect to stracture-bome sound. Although an improved quaUty 
of the timbre of the voiced sounds to be teptoduced can be adueved in tins fashion, the 
acceptance of the microphone proposed for this purpose could not be realized to the desired 
degree because of the voluminous design of the microphone and the quality oqpected by tt»e user, 
v^iich still has not been attained. 

The structuie-bome sound microphone disclosed in the initially cited US-PS 4 591 668 
contains a plate as the transmitter. This plate contains an integrated piezoelectric resonator and is 
connected to the microphone capsule either direcUy or indirectly at different discrete locations. In 
addition, this plate contains recesses near the connecting points. These recesses are designed such 
that a general S-shq>ed band is obtained. The central portion of this band cairies the resonator, 
with the opposite ends of the band being fixed to two diagonally opposite points of the 
microphone Mpsule. The purpose of this design consists of increasing tiie efBsctive lengtti of the 
ttuisly created diaphragm in order to reduce its self-resonant frequency. According to 
US-PS 2 311416 which was also cited above, the meduttiical-electrioal trananitta ^ould be 
realized in the form of an induction coil, and its vibratory s^qiport should be realized in the form 
of two parallel dicular plates or disks that are dan^ between flatly adjoining rings over their 
mtire dicumference. Three spoke-like amu extend from this circumferential edge to the central 
portion that holds the transmitter. However, these amis do not extend radially, but rather helically 
in order to increase the flexibility of the entire holding arrangement. 

It was detenninfid that ttie gap between intaference signals and useful signals during the 
i«production of picked-up voiced sounds is not satisfactory in all known structure-bom sound 
microphones. As described in greater detail below, there also exist disadvantageous vibrations 
tort could not be controlled until now and that propagate along Hoc cod feces of the plate used as 
Oie vibiHtory holding anangement witti a high energy tiiat is consideFed disadvantageous for tiie 
midoirfione transmission (sui&ce transmission), with these vibrations also impairing the 
Ixansmission of voiced sounds leceived from the sound pick-up on die side of the body. 

Objective of the Invention and Solution 

Coosequently, ttie invention is based on the objective of maximizing the gap between 
interferaice si^ials and usefhl signals during the reproduction of picked-up voiced sounds in a 
microphone of the aforementioned type while simultaneously eliminating sound interferences 
from ambient noise. According to the invention, this objective is attained with the characteristics 
of Claim I and Claim 2. Advantageous embodiments and additional developments of ftc 
invention as well as one specific utilization of the microphone according to the invention arc 
described in secondary Claims 3-8. 
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The invenitioxi utilizes the fact that the above-mentioned disadvantages in the transmission 
of vibrations can be prevented by providing a diree-point anchoring of fhe vibrating plate and 
taking into consideration the feci that the three fixing points form the comers of an equilateral 
triangle. It was detezxnined that the neutralization of the previously mentioned vibrations which 
travel from one point to anoth^ point becomes hi^er if the three mounting points accurately 
represent an equilateral triangle. 

Another advantage of the invention is the possible miniaturization of the microphone 
which could decisively broaden its scope of ^plications. 

In order to better comprehend flic basic aspects of the solution according to the invention 
and conseqiicntly its quality, a few considerations regarding the physics of transmitting vibrations 
in stiucture-bome sound microphones are provided below. 

Microphones which respond to structure-bome sound and are situated witibm the region 
of the zygontiatic arch (arcus zygomaticus) or within the region of the condylar process of the 
mandible (processus condylaiis mandibulae) are able to generate a high^ality reproduction of 
the voiced sounds picked iq> at this location because this pick-up pertains to voiced sound that 
origmate from tibie mouth cavity, i.e., from an environment where the voice is jformed with 
respect to fhe timbre and from where the voice subsequently travels to fht outer bone of the 
auditory canal (os tympanicum) via the auditory canal on the side of the cranium. The zygomatic 
aich, and. downward and adjacent, the condylar process of the mandible arc situated within the 
region of the outer bone of the auditory canal. This pick-up point represents an optimum for 
microphones that respond to structure>bome sound. If this aiiangement is combined with the 
nucrophone according to the invention, one attains the essential advantage of the invention, 
namely that an increase of the frequency response within the speech range can be detected. This 
increase in the frequency response causes a qualitative improvement in the reproduction such that 
more hi^er sound fiequimcies axe preferred and the presence of die speech is significantly 
improved. The invention makes it possible to achieve at least fkke reproduction quality of a lip 
microphone because lower frequency tones and nasal tones of the voiced sounds are filtered out 
or suppressed, respectively, and the still relatively small portion of high frequency tones is 
maximized witti respect to the voltage for ih& above-mentioned reasons. 

The advantages of ttie invention have a common origin that is tightly correlated to the 
design of the object of the invention: the piezoelectric resonator and, in an analogous fashion, the 
induction element transmit only those vibrations to the amplifier which impact the plate 
transversely. The piezoelectric resonator is integrated into the plate that preferably consists of a 
metalhc matoial, with the induction element being coimectcd in series to this plate at a certain 
distance. Regarding the plate, it should be mentioned that it is parallel to a diaphragm that is 
situated in fiY>nt of the plate on ttie side of the body, with the plate preferably bemg fixed at three 
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points relative to a cover that fimns the ground. Conseqiiently, vibrations which impact the 
microphone outside of the aforementioned plane are unable to act upon the transmitters, with an 
insulation fliat prefisrably consist of a silicone material that can neutralize genml sound 
interferences. 

In this cont^ the geometric shape of the aforementioned plate as well as the physical 
processes occurring in this plate and the transmitters should also be discussed: the simplest plane 
sources of sound are vibrating diaphragms and plates- The difference between disqshragms and 
plates arc the same as those between a string and a rod. From a physical point of view, a 
diaphragm is such a thin, flat object that it has no resistance to bending; consequently, a 
di^hragm is only able to perform mechanical vibrations if it is tightly stretched by an external 
foice, e.g., similar to a percussion drum. A plate, in contrast, has so much bending elasticity that 
it is able to perform elastic vibrations without external forces, with said bending elasticity being 
caused by the greater tfaickn^ of the plate in conqparison to a di^hragm. In these specific 
observations, only transverse vibrations, which are also referred to as bending vibrations and 
cause the plate to vibrate, are important. A plate would, in principle, not even have to be fixed in 
order to ^diibit the desired eStects. The acoustic pattmi of a plate upon which transverse 
vibrations act can be decisively altered by selecting a cotain geometric sh^e of the plate as well 
as a predetermined number and the corresponding locations of the fixing points between the plate 
and file housing. Consequently, the chosen geometric shape of the plate and its fixing 
arrangemrat predominantly r^resent a measure for how regular the acoustic patterns actually 
arc. Hie acoustic pattern can be significantly altered by manipulatmg these variables, i.e., the 
relative portions of high and low sounds can be shifted. An elevation of the relatively small 
portion of hi^ sounds in a microphone that responds to structnre»bome sound in combination 
with a regular acoustic patt^ can be achieved with a plate that is preferably anchored to the 
body of the microphone which forms the ground at three points that are uniformly distributed , 
over the circumference. Tlw nodal lines of the acoustic pattern result in an acoustic pattern that is 
regularly trimmed to harmonics if this type of fixing the plate is chosen. In this case, one needs to 
take into consideration that the optimal sound conununication range lies between 300-3000 Hz. '■ 
In order to prevent die acoustic pattern which is formed by the transverse vibrations and which is 
due to the location at which the voiced sounds are picked up, still characterized by a relatively 
large portion of low fiequency sounds, fiom rust turning out excessively dull, e.g., such that a 
nasal sound would result, the excitability of the plate is increased by corresponding recesses, with 
said recces being quite suitable for correcting the variables of the plate and its environment due 
to their variability. These variables pertain to the physical properties as well as the geometric 
shape of the respective plate. Li addition, the "peak point** (= hi^est amphtude value depending 
on the frequency) is also influenced by the number and the corresponding locations at which the 

i 
I 
! 
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plate is fixed to the cover of the microphone. Even the quantity and quality of the insulation mass 
used in the roicrophone have corresponding effects. These variables also highly mfluence the 
corresponding effects, namely because the desired miniaturization of the object of the invention 
only allows a small plate, tiie minimum thickness of which may, under certain circumstances, 
result in a disproportionate relation to the predetermined surface area. 

The advantages which could only be achieved with an active sound controller that, 
however, has a in^^nsr ^lace requirement and consumes additional current can now be attained in 
an exclusively passive fashion with the innovative design of the microphone according to the 
invention. 

When using the object of the invention as a throat microphone, the invention makes it 
possible to substantially improve the degree of efficiency regarding the timbre of the transmitted 
voiced soimds. 

Additional advantages as well as practical additional developments and uses of the object 
of the invention are characterized in the remaining claims. 

Embodiments of the invention are described in greater detail below with reference to the 
figures. All elements which axe not required for comprehending tiie invention were omitted. In all 
figures, identical elements are respectively identified by the same reference symbols. 

qrifff ^description of the figures 
The figures show: 

Figure 1, a microphone that responds to stxucture-bome sound; 
Figure 2, a view of the microphone according to Figure 1 along the plane of section II-II 
which, in particular, indicates one sh^e of the plate; 

Figure 3, a reproducing/recording unit which can be worn on the ear, and 
Figured, ateproducmgunitwInclicanb&wQmontheear. 

Description of the Embodiments 

Figure 1 shows a microphone that responds to structure-home sound and consists of an 
outer housing 1, an amplifier 2, an insulation body 3, an intermediate ring 4 that is surrounded by 
file insulation body 3, a diaphragm 5 on the side of the body which, from a physical point of 
. view, repres«its a plate with a pin 5a that protrudes from its end face, a plate 6, into which a 
piezoelectric resonator 7 1$ integrated, an in^dance transformer 9, an internal microphone Unc 8 
and a cable 10 that extends outward. The elements 1-10 which are shown in Figure 1 have an 
interdependence that pertains to the transmission process itself as well as to all measures for 
increasing flie transmission quality. The diaphragm 5 is designed m such a way thai the 
resonance genenOed by the body vibrations is transmitted onto the plate 6 diat is functionally 
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connected to the pin 5a and to the resonator 7 with the highest possible degree of efficiency. For 
eKanq>le» one negative aspect in this context would be the use of a diaphragm 5 tiiat, in particular, 
due to its physical properties, is unable to transmit the small portions of hig^ fiiequency sounds or 
would have the characteristic of suppressing ihese frequency sounds. The surface of the 
diqihragm 5 which is situated on ttie aide of die body is preferably coated with a precious metal 
in order to increase its skin ccnnpatibility. The diaphragm S is functionally connected to the plate 
6 via the pin Sa, with this connection prefmbly being produced by means of a partial contact. 
The plate 6 may also contain a centering depression for the pin Sa such that the assembly of these 
parts is subjected to a quality assurance. This centering between fhc pin Sa and the plate 6 may 
also be achieved by connecting the pin 5a to the plate 6 by means of hard soldering. This 
configuration provides the advantage that the entire diaphragm 5 is not physically impeded 
relative to the outer housing I, i.e., absolutely free-vibrating. This has positive effects on the 
degree of efficiency of the transmission of structure-borae vibrations onto the plate 6 because a 
direct transmission predominates. The plate 6 is embedded in the intermediate ring 4, with the 
mutual fixing between these two parts being discussed m detail below with reference to Figure 2. 
Consequently, the vibrations that are picked up by the diaphragm 5 act upon the plate 6 and the 
piezoelectric resonator 7 integrated centrally therein. The integration of the piezoeloctric 
resonator 7 into the plate 6 aoeds to be carried out m such a way that the centers of gravity of 
botti elements coincide wifli one another. Due to this measure, it is ensured that the resonator 7 is 
also only activated in a punctifbnn &shion. The intermediate ring 4 that serves as the carrier for 
the plate 6 and the resonator 7 is embedded into the insulation body 3 in such a way ttiat the 
piezoelectric resonator 7 is, Gucqpa for the surface on die side of tihe diaphragm, insulated from 
ambient noise on all sides. The damping or insulating material may, for example^ consist of a 
silicone mass that is introduced into the free space between the outer sur&ce of the intermediate 
ring 4 and the inner surface of the outer housing 1. The impedance transformer 9 is integrated 
into the amplifier 2, with the impedance transfomisr being connected to the piezoelectric 
resonator 7 via the line 8. The two latter-mentioned elements contribute to an increase in the 
quality of the transmission of the voiced sounds by capturing structure-bom vibrations. The 
impedance transformer 9 carries out an impedance adaptation to a radio unit which is connected 
to the microphone that responds to stnicture-bome sound via die cable 10. The material of the^ 
plate 6 needs to be chosen such that it has a low capacity to absorb vibrations. This can be 
achieved wifii a conventional spritig steel. Due to tfiis measure^ the vibration amplitudes of &e 
piezoelectric resonator 7 that cooperates with die plate 6 can be influenced in such a way that a 
superior resonance which leads to an improvement in the rQ>roduction quality of tibte voiced 
sounds is achieved. Additional provisions regarding this purpose pertain to the design of the plate 
6 whidi is desoibed in greats detail with rcEerence to Figure 2. Since the vibrations on the side 
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of the body which are initiated by the voiced sounds have a nearly punctiform concentration on 
the di^hragm S and the pin Sa, and since this punctiform concentration triggers a maximized 
effoct on th& piezoelectric resoruitor 7» the plate 6 needs to have a minimum thickness if its 
resistance should be able to provide Hie beading elasticity required for this purpose. The 
minimum fliiokness of the plate 6 is also defined by the fact that the entire microphone has a 
diameter of only 10 mm, Le., the plate 6 has a diameter of only 6*7 mm. 

Instead of using a piezoelectric resonator 7, one embodiment of die invention which is 
not illustrated in the figures utilisses an induction element that preferably consists of a coil and a 
magnet core as the transmitter. This element is connected in series to the plate 6 at a certain 
distance. The coil and the magnet core form a so-called dynamic transmitter that does not require 
the voltage which is absolutely inq>erative for a piezoelectric resonator C'phantom feed"). In this 
case, the transmission takes place due to the induction generated by the transmitter in dependence 
on the vibrations that originate from the plate 6 due to the fact that the diaphragm S on the side of 
the body acts upon said plate. Such a variation is particularly suitable for instances in which no 
voltage for feeding the pie2X>electric resonator 7 is available, e.g., for units used by pilots. 

Figure 2 shows a section along the plane H-H in Figure 1 , This figure shows the type of 
anchoring and the geometric shape of the plate 6. The plate has a round shape and is connected to 
the inner wall of the intecmfidiatc ring 4 at three points 6b« 6c. If one coimects these three 
fixing points to one another with an imaginary line, an equilateral triangle is formed. This 
configuration is req[>on$ible for the unifonnily regarding the nodal lines of the acoustic pattern, 
i.e.» an acoustic pattern that is trimmed to harmonics and in which the hi^ frequency sounds are 
transmitted in a preferred foshion results. Naturally, other ways of fixing the plate may he chosen 
and used for correcting the remaining variables of the respective plate used. Recesses 6d, 6e, 6f 
in the plate 6 are assigned to each fixing point 6a, 6b, 6c, with said recesses also describing a 
uruform progression ftom a geometric point of view. These recesses 6d, 6c 6f form aiKither 
effective option for influei^ing the physical properties of the respective plate 6. The recesses 6d, 
6e, 6f alter the excitability of the plate 6 in such a way that an excessively higfi resonance of the 
plate 6, the progression cumulation of the frequency response of i^ch would exceed the optimal 
3000 H2, is reduced. In order to prevent the anchoring branches 6g, 6h, 6i of the plate 6 fix>m 
becoming excessively weak, the recesses 6d> 6e, 6f are, if the resonance needs to be additionally 
reduced, extended such that they are angled toward the interior of the plate 6. In this context, it 
needs to be observed that ttie plate 6 has the largest possible fiee surface within the region of the 
piezoelectric resonator 7. Another variable of the plate 6 is the width of the recesses 6d, 6e, 6f 
This width needs to be ad;4>ted to die respective requirements regarding the desired frequency 
response. Vibrations which impact the fixing points 6a, 6b, 6c horizontally or quasihorizontally 
are unable to propagate into the interior up to the pieseoelectric resonator 7 due to ttie rigidity 
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gradioit which results with respect to the plane of the plate 6. iqwn which die vihrations act. 
Genaally speaking, these vibrations arc reflected and primarily absorbed by flie insulation 
body 3. The only path available for vibialions of high energy is a surface propagation along die 
end faces of the plate 6, namely from one fixiiig point to the ranaining fixing points. The mutual 
neutralization of the vibrations which travel from one point to the other points becomes more 
effective with the accuracy of flie equilateral triangular shape of die fixing points 6a, 6b, 6c. 
Consequently^ the diosen three-point anchoring of the plate 6 in the geometry of an equilateral 
triangle provides advantages in two respects. In addition, a slight surface roughness of the entire 
plate 6 has eneigy-consuming eflBects upon these vibrations. The vicinity of the maximal 
activation point of the piezoelectric resonator 7 consequently is never subjected to vibrations 
from ambient noise. 

Vibrations which aie incident on the microphone via another plane are neutralised by flic 
insulation body 3 anyhow. The compactness of the entire microphone which only has a height of 
approximately 8 mm consequently makes the adjustment for self-vibrations possible. The only 
plane that is ''permeable to vibrations" is the plane on the side of the diaphragm which adj oins 
the body. This is the reason why only stnicture-bome vibrations are able to act upon the 
microphone, i.e., the piezoelectric resonator or the induction element, respectively. 

Figure 3 shows one possible utilization of the microphone according to Figures 1 and 2, 
with the rq^roducing/recording unit shown in this figure simultaneously aiming to eliminate the 
disadvantages of known units of this type. 

One known unit that can be worn on the ear consists of a kidney-shaped stn^ that is bent 
at a right angle on the side of tiie head and connected to the canymg pari o t tne repioaucing anfl 
recording capsule. The opening of this strap is smaller than the average size of a human ear. It 
was detcmiined tbax die attachmmt of this unit is not satisfactory because it is necessary to force 
die ear tbrou^ the kidney-slu9>ed opening each time the unit is attached. In addition^ the holding 
of die stxap at & right angle relative to the r^nodudn^recording surface is not ideal for aU shapes 
of ears: with protruding ears, the unit will hang loosely and nonpositioned; with ears that flatly 
ai^mn die head, pressure points will inevitably result in pain. However, it is not only die 
attachment of the unit which is unsatisfactory with respect to ergonomic and comfort 
considerations, but the removal also proves to be uncomfortable. This is compensated by 
flying excessive force which may lead to a painful deformation of the ear. In such a unit with a 
closed ear stnq), the potential of injuries to the ear is always present, e,g., if the intit is connected 
to arigid connection point via a cable and the unit is not removed when the peison leaves the 
respective location such that the unit dangerously and painfully pulls on the ear. 

The situation is quite different with the proposed unit, the strap 1 1 which is able to 
optiniaUy adapt to any ear shape widx>m producing any pressure 
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achieved by providing the ear strap 1 1 wifli a degree of resilience in at least one spatial plane, 
i.e., the ear Gtxsp 1 1 is elastically movable relative to a reproducing/recording insert 12. The 
degree of resilience of the ear strap 11 is indicated in Figure 3. In fte idle condition, this car strap 
1 1 is bent up to ^proximately the center of the reproducing/recording insert 12 by a spnng part 
lib that acts at the beginning of the ear strap 1 1 as indicated by tiie position 1 la of the ear strap 
II, This means that the spiingpart lib is bent at aright angle relative to the inner surface of the 
insert 12 on the side of ttie ear, namely such that the tension of the unit being worn is defined by 
the elastic balding force of the spring part 1 lb, i.e., a second plane of resilience of the ear strap 
1 1 becomes effective. The bending distance of the unit being worn is a measure between the 
inner surface of the insert 12 on tiie side of the car and the position of the car str^ 1 1 which 
coireaponds to the difif«ence in height between the car inlet, at which the reproducing capsule 1 3 
tiiis positioned, the tcnq>oral bone region which the microphone adjoins and flic back of the ear 
which the strap 1 1 adjoins and simultaneously ensures the required stability for the entire unit. 
The flexibility of the ear strap 1 1, which maybe simply achieved with the spring part 1 lb shown 
or a uniforaily elastic strap, makes it possible to attach and remove the unit m a much simpler 
&5hion. A uniformly flexible ear strap is able to deform and adapt quite easily depending on the 
req>ective contour of the back of the ear. This has positive efCfccts on the position of the 
reproducing capsule 13 and the microphone 1-10 because they assume their assigned positions in 
which Aey operate optimally. Naturally, the car strsfl? 1 1 may contain another right-angled bend 
11c that iuCTcaseS tiie comfort and rises firom the ear str^ 1 1 on the side of the cranium^ to this 
case, the right-angled bend 1 Ic may only be provided in the lower section of the ear strap 1 1, 
with the remaining section of flie ear stn?> 1 1 nwiniaining the original progression up to the 
msert 12. The cable 14 to a connecting point extends within ttie ear strap. i*e., the tension of the 
CTitire unit is alleviated when it is worn and no interfering effect upon the fiont side of the fiace 
results. 

The cable 1 4 preferably extends helically such that it is able to extend between various 
dLffereoces between the car and the connection point wifliout causing interfiarences. 

Figure 4 shows a unit 1 2a ttiat only contains a reproducing capsule, with this design of the 
ear strap 1 1 corresponding to the embodiment described previously with reference to Figure 3. 

Naturally, the microphone 1-10 according to the invention may ako be integcated into any 
other reproducing/recording or recording unit. This pertains, in particular, to 
iepit)ducing/recordiDg units that pick up voiced sounds at the throat. 

1. Micmphone which responds to stmctore-bome sound, with said microphone essentially 
consisting of a microphone capsule^ a sound plck-iq> on flie side of tiie body and a transmitter 
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that is connected in series to this sound pick-iq> and operates witii or wi&out an 
aroplifier/impedanoo tranfifoimex, and a plate as well as a piezoelecttic resonator integrated 
therein, with the sound pidc-up on the nde of die body being functionally connected to the plate 
and the piezodectiic resonator integrated ttierdn. and with the plate bang directly or indirecfly 
connected to die mioopbone capsule at various discrete locati<»is and containing recesses Bear 
die connecting points, characterized by die fact that the connection between die plate (6) in the 
niieiophone c^sule (1) consists of a three-point anchoring, the three fixmg points (6a, 6b, 6c) of 
which form the coiners of an equilateral triangle, widi at least one recess (6d, 6c, 6£) in the plate 
respectively being assigned to each of these diree fixing points. 

2. Microphone which responds to struoture-bome sound, essentially consisting of a 
microphDne capsule, a sound pick-up on die side of the body and a transmitter diat is connected 
in sales to diis sound pick-up and consists of a plate as well as an induction elonent mounted 
thereon, witii the sound pick-\«> being fiinctionally connected to die plate and the induction 
element mounted tiiereon, and with the plate being connected to die microphone capsule, 
diaracterized by die &ct diat die connection between die plate (6) and the microphone c^sule 
(1) ccmaists of a three-point andioring, die tiiree fixing points (6a, fib, 6c) of 

corners of an equilatoal triangle, with at least one recess (6d, 6e, 6f) in the plate being 
respectively as»gned to each of these three fixing points. 

3. Microphone according to Claim 1, characterized by die fact diat die centers of gravity 
of the plate (6) and the pi^electric resonator (7) coincide widi one another. 

4. Microphone according to Claim 1, 2 or 3, characterized by die f act ttiat die sound 
pick-up (5) on die side of die body direcdy acts upon die center of gravity of die plate (6) via a 
pin (Sa). 

5. Microphone according to Claim 1 or 2, characterized by die feet diat die plate (6) 
consists of a bronze alloy. 

6. Microphone acooidfaig to Claim 1 or 2, characterized by the fact diat tiie toceases (6d, 
6e, 6f) re^ectively have the same progression widi reference to die respectively assigned fixing 
points (6a, 6b, 6c). 

7. Microphone according to Claim 1 or 2, characterized by die fact dial die recsesscs (6d, 
6c, 6f) contain at least one angled section which is directed toward the center of die plate (6) as 
their distance fiom the edges of the plate (6) increases. 

8. Utilization of microphones according to one of Claims 1-7 in reproducing/recording 
units or recording units, in which the pick-i^ of voiced sounds takes place widiin the region of 
die throat and/or another location of die body that is made for picking up voiced sounds. 
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